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SOLAR RADIATION OBSERVATIONS, JANUARY 1938 

. 6 3  -. 11 

By IRVING F. HAND 

hfeasurements of solar radimt energy received a t  t,he 
surface of t,he, earth are made a t  eight stations maintained 
by the Weather Bureau, and a t  nine cooperating stat,ions 
maintained by other institutions. The intensity of the 
total radiation from sun and sky on 1iorizonta.l surface is 
continuously recorded (from sunme to sunset) a t  all 
these stations by self-registering instmwe,uts : pyrhelio- 
metric ineasiirements of the intensity of direct solar 
radiittion at  noniial incidence are made at, frequent inter- 
vals on clear days a t  three Weather Bureau statmioils 
(Washington, D. C., hladison, Wis., Lincoln, Nebr.) and 
at the Blue Hill Observatory of Harvarcl University. 
Ocmsional observations of sky polarization are taken at  
the Weather Bureau stations a t  Washington and hia.rlison. 
Me.asurenieiits of the inte.nsity of direct solar rac1iat;ion 
tlirough Schott color filters, for the deterniination of 
atinosplieric turbidity tint1 precipitable wat,er vapor, are 
conducted at  Wasllingt,on and Blue Hill. 

The. ge.ographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of ob~ervnt~ion, togethr  with sumiiiaries of 
t,he data obt.ained up to the end of 1936, will be found in 
the MONTHLS WEATHER REVIEW, Decembe,r 1937, pi). 
415 t,o 441 ; further cIesc,riptions of instruments aiid 
methods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 
direct solar radiation a t  normal incidenc.e, with nie.ans and 
their departures from normal (means based on less than 3 
values are in parentheses). At, Madison and Lincoln the 
observations are macle with the Marvin pyrheliometer; a t  
Waslington and Blue Hill they are obtained with a 
recording Eppley thennopile, checked by observations 
with a Marvin pyrheliometer a t  Washington and with a 
Sniithsonian Silver Disk pyrlielionieter a t  Blue Hill. Tlle 
table also gives vapor pressures a t  8 a. m. (seventy-fifth 
meridian time) aiid a t  noon (local mean solar t'ime). 

During January 1935 direct solar radiat,ion intensities 
averaged below nornia.1 a.t Washington and Blue Hill, and 
very slightly above normal a t  Lincoln. So few observa- 
tions were trtken at  hfadison that the departures from 
nornial for that station a.re meaningless. 

Table 2 contains the avera.ge amounts of radiation 
received daily on a horizontal surface from both sun and 
sky cluring each week, their departures from normal and 
the accumulated departures since the beginning of the 
year. The values a t  most of t,hc stations are oht,ained 
from the records of an Eppley pyrheliometer recording on 
either a micr0ammete.r or a potentiometer. 

During January 1938 all stations show a deficiency in 
the total solar and sky radiation for the month with tlie 
escept,ion of New York, Fairbanks, New Orlems, River- 
side, Blue Hill, San Juan, and Friday Harbor. It is 
interesting to note that with the exception of tlie Alaslian 
station, all tlie stations with plus departures are located 
mar the coasts. 

For t,he de.terminat.ion of atmospheric, t>urbiclity and pre- 
cipitable water, the intensity of direct solar radiation a t  
normal incidence is measured, with and without color 
filters, by a therniopile recording on a potentiometer. 
The publication of table 3 is te,mporarily suspended, during 
a reinvestigation of the transmission of the filters. 

. i 6  -. 10 

JANUARY 1938 

1.37 __..__ 
_...___...__.___._ 
1.30 ~ 

...--. 1.56 
1.32 1.55 
.._--- _..__- 

No polarization measiirenients were made at Madison 
during January owing to continual snow and ice cover. 
The polarimeter a t  Washington has recently been over- 
bmded aucl observations at  this station will begin again 
when the instrument, is installed within a short time. 

TABLE 1.-Solar radiation intcnsifics clztring J a n m r y  1958 

[Gram-calories pur minute per square centirneter of normal surface] 

WASMNGTON. D. C. 

.___.. 1.50 1.32 .---.. ...-.- 2.49 
1.49 1.34 1.20 1.12 1.94 

_..__..__.__.._____..__._____...___ 2.49 
._._._ _.___. ....-- .-..-- .--:-. 2.74 
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Jiu. 5 .__._____ 
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JHII. b: .__.___._ 
Jan. 12 __._._.. 
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J i n . 6  ......... 
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Jan. 16 _.____._ 
Jan. IS ___.____ 
Jan. 19 ___.____ 
Jan. 2C..-. _ _ _ _  
Jan. 27 .___.___ 
Jan. 28.-- _ _ _ _ _  
Jan. 29 _ _ _ _ _ _ _ _  
Jan. 30 _ _ _ _ _ _  _ _  

Means -.- _ _  
Departures.- 

.:9 
1.07 
2.74 

. 6 6  . 79 
Dapidnrrs ...~ ..._ 11.08 /+.US I + . O i  I+.O8 1 ..___. l+.OE If.:: 1:; /-:OI 1 _...._ 
Rlt'nns. ..... . I .  00 I. 13 I. 27 I .  47 I. -13 I 1. 94 _.___- 

BLUE HILL. MASS. 

2 9 
2 9 
2 . 9  
1 . 5  
1 . 3  
1 . 7  
1 . 1  
1 . 1  

. 7  
2 .0  
1 . 5  
1 . 3  
1 .4  
3 . 2  

- ._ _ _ _  
- ._ _ _  1 -: i: 1-1 ii 

1. 13 
. K9 

1. 15 
1.02 

1:14 

1.40 

.._._ 
1.18 
1.26 

1.08 
. 9 i  

1.0s  
.95 
.72  

1. oi 
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1. 19 
1 .  (I1 

1.29 
1.24 
1.1s 
1 .43  
1.20 

1. 32 
1 .  13 
1.43 
1. 11 
1.00 

1. 22 
-.OS 

1.30 

1.40 

*Extrapolated. 
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